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(air/gas = 9) Professor Hopkinson found that at the moment
of maximum pressure the distribution of temperature in his
vessel was roughly as follows—
Mean temperature (inferred from pressure)    ,    1,600° C.
 (a)	Centre near spark .....    15900°C.
 (b)	10 cm. within the wall (C, Fig. 11) .        .    1,700° C.
 (c)	I cm. from wall at end (D, Fig. II) 1,000 tol,300°C.
 (d)	1 cm. from wall at side ....       850° C.
It is explained that " at points a, b and c the gases can
have lost but little heat at this time, and the differences of
temperature are almost wholly due to the different treatment
of the gas at different places. At (a) it has been burnt nearly
at atmospheric pressure, and compressed after burning
to about 6i atmospheres absolute, while at (c) it has been
first compressed to about six atmospheres as in a gas engine.
and then ignited without any subsequent compression. At
the point (d) much heat has been lost, since this is the first
point on the wall reached by the flame ; the gas here is ignited
when the pressure is about two atmospheres, its temperature
rises instantly to 1,300° C. and at once begins to fall."
Hopkinson showed that during explosion the gradually in-
creasing pressure at the point at which the ignition started
led to a hot spot at that point. The temperature was higher
the more rapid the burning and highest in the case of the ex-
plosive burning called detonation. This leads to the ignition
points becoming red hot and consequent pre-ignition in subse-
quent revolutions. Since pre-ignition has a disastrous effect
on the thermal efficiency of internal combustion engines, it is
very necessary to prevent detonation ; moreover, the shock on
the engine itself of the detonation wave—" knocking " or
" pinking "—is in itself undesirable. (The cause of detonation
has long been a subject of discussion ; its origin is obscure and
its relationship to change of fuel composition is doubtful,
lizard * suggests that detonation will occur only if, some
time before combustion is complete, the whole or part of the
gas exceeds a certain temperature, different of course for
different fuels.) Finally it may be recorded that Professor
Hopkinson in comparing the behaviour of rich and poor
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